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Scientific Analysis and
Health Impact of Propane Levels
IN:

Ambient Air Data of Erie Colorado
Presented By :

NOAA Earth System Research Laboratory
February 21, 2012 Town of Erie Study Session



Task

1. A scientific analysis of the data presentad
Dr. Steven Brown on Februa?ygst

2. Assessingvhetherthe levelsof propane

presented by Dr. Brown would present health
concerns to the residents @rie




Approach

A Critical review of data

A Availablehuman health guidelines
I Reviewof Federal Regulatory Agendggcuments
I Limitedliterature review



Critical Review Approach

A Focus on weaknesses of data
A Qualityand context of thedata




2011 Air Chemistry Study at the
Boulder Atmospheric Observatory
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NOAA Study Summary

A Largesourceof alkanesrom localnatural gas

operations

| ethaneandpropane
I Averagesver 10 ppb with maximumsover 100ppb

wVOCQCoxidationappearso be minimal
i Decreased productionf secondaryd & m LINZ R dz

suchasozone



NOAA Study Results

Average Propane:
memm 2006 Houston, TX
s 2010 Pasadena, CA
mmm 2011 Erie, CO
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NOAA Studyg wind rose

Height = 10 m

Wind Speed (m/s):
Number of Points ( /2)
—— Average (5° bins)




. S Critical ReviewResults

A Smallseasonal samplingeriod
A Limiteddata set

A Wind direction not accountedfor
A Datais not statisticallyreviewed

A Theemissionsnventory has not been
correlated with the air data




Conclusiong Analysis of data

ol

A Results shoultiave been qualified as
preliminary or limited and are not reliable for
determining sources of the VOCs including
propane

A A statistical evaluation of the data is needed
for accurate portrayal ofonclusions



Human Health
Guidelines Approach

AGEN |‘ FCIIR TOXIC EUEETMJCES
DISEASE REG

[HOSH

MEDICINE §

National Insttute for Occupational Safety and Health

A Search Federal data bases
| Standards
I Studies

A Assess impacts of propane levels
presented on human health



Toxicology Premise

The right dose differentiates a poison from a
remedy.

N/t Is the dose that
makes the poisoro
Paracelsus




Propane

AHeavier than air
AAsphyxiant




Human Health GuidelinedResults

A Occupational Health guidelines only

A Two types of human studies found
I Accidental exposure in enclosed environment
I Accidental overdose

A No studies of ambient air poisonings

A Levels presented by NOAA are 1@Qd0ld or
more below a level of concern




Community Health
concerns

A Town of Erie Study Session
A Erie Rising Public Forum

I Endocrine Disruption
I Diabetes
I Asthma




Health GuidelinesPropane

100,000,000~
90,000,000+
80,000,000 -
70,000,000+
60,000,000
50,000,000 1250,000 ppb level in air that measureable
amounts could be found in blood
40,000,000 117,000 ppb QEPA Suggested Limit
1115 ppb NOAA Presentation info
30,000,000+
20,000,000+
10,000,000
ppb
O T T T T T l/
No Resp Lowest No Effects CNS OSHA PEL Detectable QEPA NOAA
Effects observed Levels in Suggested Presented
Blood Limit Data




Health GuidelinesPropane

250,000
200,000
150,000
SN 1250,000 ppb level in air that measureable
100,000 amounts could be found in blood
117,000 ppb QEPA Suggested Limit —
SN 1115 ppb NOAA Presentation info
50,000 e——
ppb

\

Detectable Levels in blood

QEPA Suggested Limit

NOAA Presented Data




Conclusiong Human Health

A Inhalationis the primary route of exposure
A Occupational guideline of 1,000, 000 ppb
A Community Concerns

A QEPA suggested limit 17,000 ppb

A Propane at 115 ppb does not present a health
concern.




Recommendations

A Use soundacientificdata

A Applicationof proper statistical principles to
evaluate thedata

A Consider human perception
A Provide clear messaging




OPSNBUOKAY 3T A

It IS Important to understand
how and when something
can cause harm
so that informed decisions can be made



ealth Guidelines Table

Level Effect occurring )
(ppb) Designation or being prevented Source Duration

100,000,000 LOAEL Vertigo HSDB, NAS ftimei Rz
Lowest Observed Adverse
Effect Level
47,000,000 LAEL (modeled) Vertigo HSDB Human Acute
Lowest Adverse
Effect Level
23,000,000 Lower Explosive Limit Explosion NAS Worker Acute
17,000,000 AEGL-2 10 minutes Cardiac sensitization NAS Acute

AEGL-2 8hours

10,000,000 NOAEL Vertigo & CNS Depression NAS Acute
10,000,000 AEGL-1 10-minute CNS Depression NAS Acute
5,500,000 AEGL-1 ghour CNS Depression NAS Acute
1,000,000 OSHA PEL 8Hour Limit CNS Depression OSHA Worker Chronic
ACGIH TLV 8-Hour Limit 45 yrs
NIOSH REL 1GHour Limit ACGIH
NIOSH
17,000 QEPAGs Estimate of aONSDegressior &Vertiganbi e n QEPA Citizen Chronic
Air Limit

70 yrs
for 24-hours per day

Maximum reported in NOAA 2011
Presentation
115 Dr. Brown
20 Average in NOAA

2011 Presentation

[



Margin of Safety Approach

OEL (mg/m>) =  (NOAEL) x (BW)
(UFQ) (MF) (V) (S) (a)

where:

NOAEL = no-observed-adverse-effect level (mg/kg)

BW = body weight (kg)

UF. = uncertainty factor (composite)

MF = modifying factor (professional judgment)

\/ = volume of air breathed by a worker in eight hours (m3)
S = steady state adjustment factor

a = absorption (bioavailability) correction factor




